INTRODUCTION
A total of 191 samples was collected for inorganic geochemical analyses from DSDP Holes 463, 464, 465, 465A, and 466. These samples were collected with two main goals. First, at least one sample was collected from each core, whenever possible, to document the general geochemical variability within lithologic units. Unfortunately, several lithologic units were inadequately sampled because of poor recovery, mostly due to the presence of chert. The least-sampled units are Units III in Hole 464 and Units IB and II in Hole 466. The second goal was to look for geochemical differences between contrasting lithologies within main lithologic units, particularly between cyclic interbeds of red and green limestone in Lithologic Unit II, Hole 463, and between olive, laminated limestone and gray, massive limestone in Lithologic Unit II, Hole 465A.
METHODS
The 191 geochemical samples were analyzed for 30 major, minor, and trace elements using semiquantitative optical emission spectroscopy, X-ray fluorescence, and atomic-absorption spectrophotometry. Two elements (Be and Pb) were detected only in samples from Hole 464. Details of the analytical methods are described in the analytical sections of the report by Miesch (1976) . Twenty-four of the 191 samples were chosen at random for duplicate analyses; all 215 analytical samples (191 samples plus 24 duplicates) were submitted in a random sequence to the analytical laboratories of the U.S. Geological Survey.
Samples were air-dried and ground in a ceramic mill to pass a 100-mesh (149 µm) sieve. Because the samples were air-dried, concentrations of Na and Mg are too high, owing to Na + and Mg +2 dissolved in interstitial water and left as a residue after evaporation. To correct these values, I assumed that all the Cl determined by X-ray fluorescence was due to Cl~ dissolved in the interstitial water, and that this water contained the same proportions of Na + , Mg + 2
, and Cl~ as average sea water. Contributions of Mg and Na from interstitial water were then subtracted from the analytical values.
RESULTS

Site 463
Results of analyses of 106 samples (including nine analytical duplicates) from Hole 463 are given in Table 1 and plotted versus sub-bottom depth in Figure 1 .
Lithologic Unit I consists of foraminifer and nannofossil ooze and chalk. Concentrations of CaCO 3 range from about 70 to 100%, but concentrations in most samples are greater than 90% (Site 463 report, this Initial Reports of the Deep Sea Drilling Project, Volume 62. volume). Silicification of chalk associated with chert occurs below Core 30, and this is indicated by higher Si concentrations in some samples (Fig. 1) . The most notable chemical characteristics of the ooze and chalk in Unit I are the relatively high concentrations of Ba (average of about 1200 ppm) and Sr (range of about 1000 to 3000 ppm). Concentrations of Sr decrease steadily with depth, from about 3000 ppm (0.3%) or more near the sediment/water interface to about 500 ppm in limestones in Units II, III, and IV. I interpret this decrease with depth to represent progressive loss of Sr during diagenesis. Wangersky and Joensuu (1964, 1967) reported average values of Sr ranging from 1500 to 1700 ppm in coarse fractions (>62 µm) of samples from five deep-sea carbonate cores from the Atlantic and Caribbean. Average values of Sr in the fine fractions from the same 5 cores ranged from 1900 to 2300 ppm. Turekian (1964) reported an average concentration of 1200 ppm Sr in foraminifer CaCO 3 . Samples from Hole 463, therefore, appear to be higher in Sr than expected in ooze (Unit IA), and lower than expected in limestone.
Unit II consists of cyclic interbeds of greenish-gray limestone with gray, white, or red limestone. All the limestones show varying degrees of silicification, indicated by variations in the concentration of Si (Fig. 1) . The most pronounced color difference is between the greenish-gray and reddish-or pinkish-gray limestones in Cores 57 through 65 (Fig. 2 ). Chemical differences between green and red limestones will be discussed later.
Unit III consists of limestone similar to the multicolored limestones in Unit II, with the addition of beds of tuff-rich limestone and (in Cores 70 and 71), organiccarbon-rich limestone that contains up to 4% organic carbon (Dean et al., this volume) . A considerable amount of silicification occurs in all the limestones in Unit III, especially in the organic-carbon-rich limestones (Fig. 1) . Most elements show a greater range of variability between samples of limestone from both Units II and III relative to element variability within overlying and underlying units. This is particularly evident for Si, Al, K, Ti, B, Ba, Cr, Cu, Mn, Zn, and Zr.
Summary statistics for analyses of 18 samples of red limestone and 16 samples of green limestone from Unit II (Cores 57-64, 500 to 560 m sub-bottom) are given in Table 2 and plotted in Figure 3 . These samples are indicated in Table 1 by "g" (green) and "r" (red) following the interval designation for samples. It is apparent from Table 2 and Figure 3 that the red limestones contain higher concentrations of most elements than the Analyses were by X-ray fluorescence (xrf), semiquantitative optical emission spectroscopy (s), or atomic absorption spectrophotometry (aa). Duplicate analyses are indicated by two points connected by a horizontal bar at the same depth. The thickness of the black interval beside each core number in the column labeled "core" indicates the proportion of the cored interval that was recovered.
green limestones. These differences appear to be greatest in limestone samples from Cores 60 through 64 (Table 1) , and for Fe, Mg, Na, Ti, Co, Cr, Cu, Ni, and V. There are no differences in concentrations of Si and Al between red and green limestones that would indicate that one or the other contained more clay minerals. Therefore, I interpret the higher element concentrations in the red limestones to be the result of greater adsorption by hydrous ferric oxides which I assume give the red limestones their distinctive color.
Site 464
Results of analyses of 15 samples (including four analytical duplicates) from Hole 464 are given in Table 3 and plotted versus sub-bottom depth in Figure 4 . Twelve of these 15 samples are from brown clay, and summary statistics for these samples are given in Table  4 . Because Site 464 is below the carbonate-compensation depth, and apparently has been at least since the Miocene, there is no carbonate dilution of pelagic clays. This brown pelagic clay contains especially high concentrations of Fe and Mn due to hydrated oxides of Fe and Mn, which are known to be effective scavengers of trace metals, particularly Ni, Cu, Co, Zn-and to a lesser extent Cr, Mo, Ba, and Pb (e.g., Burns and Brown, 1972; Varentsov and Pronina, 1973; Burns and Burns, 1977) .
The combination of no carbonate dilution and tracemetal scavenging results in higher concentrations of most elements relative to carbonate samples from the other three sites.
Site 465
Results of analyses of 62 samples (including six analytical duplicates) from Holes 465 and 465A are given in Table 5 and plotted versus sub-bottom depth in Figure 5 . Unit I consists of white nannofossil ooze or foraminifer-nannofossil ooze. Concentrations of CaCO 3 range from 81 to 96%, but concentrations in most samples are greater than 90% (Site 465 report, this volume). Blebs of pyrite in Core 3A (62 meters sub-bottom) smeared into the ooze by the coring process have imparted an overall gray color to the ooze. These pyrite concentrations are associated with higher concentrations of a number of elements in samples from this depth. There are actually three samples collected between 61.88 and 62.64 meters sub-bottom that represent a transition from ooze to ooze with high concentrations of pyrite. The geochemical gradient represented by these three samples is evident in Figure 5 and Table 5 . The concentrations of Sr decrease from about 3000 ppm (0.03%) at the sediment/water interface, to about 2000 ppm in samples of ooze, to an average of about 1000 ppm in samples of limestone from Unit II. This decrease in Sr with depth is more gradual and not as pronounced as in Hole 463 (Fig. 1) . Concentrations of Ba in ooze from Hole 465 and 465A are also high (average of about 740 ppm), but not as high as in ooze and chalk from Hole 463 (average of about 1200 ppm). The dominant lithology of Unit II in Hole 465A is olive-gray laminated limestone (Fig. 6 ) that contains up to 8.6% organic carbon (Dean et al., this volume).
Most samples of olive limestone contain between 80 and 90% CaCO 3 . This unit also contains rare to common interbeds of gray, massive to faintly laminated limestone (Fig. 6 ) that make up about 5% of the total thickness of Unit II (Site 465 report, this volume).
Summary statistics for analyses of 5 samples of gray massive limestone and 24 samples of olive laminated limestone from Unit II are given in Table 6 and plotted in Figure 7 . Samples of gray limestone are indicated by arrows on the plot for Si in Figure 5 , and by a "g" following the interval designation for samples in Table  5 ; olive-gray limestone samples are indicated by "ol" following the interval designation in Table 5 . The variability in concentrations of Si, evident in Figure 5 , is due mainly to the higher degree of silicification of gray limestone relative to olive limestone (Table 6 ; Figure 7) , although even the gray limestones are considerably less silicified than limestones in Units II and III in Hole 463 (Fig. 1) . Relative to the olive limestones, the gray limestones also contain 10 times more Ba, as much as five times more Na, Ti, and Zr, and 2 to 4 times more Al, Fe, Mg, K, La, and Li. Compositions of the gray limestones also tend to be less variable than those of the olive limestones. Relative to the gray limestones, the olive limestones tend to contain higher concentrations of the transition elements, especially Cu (5 times higher), Ni (5 times higher), Cr, Mn, Mo, and V. The olive limestones also contain about twice as much Sr as the gray limestone; this difference is probably due to less dilution of Sr-bearing carbonate by silica.
Some trace-element enrichment in the organic-carbon-rich olive limestones may be due to concentration of these elements in organic matter. The association of certain trace elements-especially Cu, Zn, Mo, V, Ni, Cr, Ba, and Pb-with organic-carbon-rich sediments and rocks has been reported by many investigators (e.g., Wedepohl, 1964; Brongersma-Sanders, 1965; Calvert and Price, 1970; Vine and Tourtelot, 1970; Volkov and Fomina, 1974; Chester, et al., 1978 , to name only a few).
The association of organic matter and high traceelement concentrations is usually assumed to be the result of concentrations of elements by living organisms. For example, the data of Martin and Knauer (1973) indicate that plankton are enriched in Pb, Ni, Cu, Mn, Fe, and Zn. Holland (1979) suggested, however, that high concentrations of certain trace elements in organic-carbon-rich black shales may be more related to chemical precipitation and reaction with organic detritus under anoxic conditions than to incorporation into living organisms. Unfortunately, it is not possible to separate the effects of chemical precipitation and bioconcentration, especially in anoxic, organic-carbonrich strata. Both processes may have contributed to high concentrations of some trace elements in the organiccarbon-rich limestones in Unit II, Hole 465A, and in Unit III, Hole 463. (Table 2) . Bars indicate observed ranges of element concentrations (Table 2) . A dash at the lower end of a bar indicates that the lowest concentration of the element was below the limit of detection.
Extreme variations in element concentrations in samples of olive-gray laminated limestone immediately overlying trachyte in Core 40 are evident in Figure 5 and Table 5 , and are discussed by Dean et al. in their paper on geochemistry of rocks above basement at Site 465 (this volume). These samples were not included in the summary statistics for olive laminated limestone in Figure 7 and Table 6 .
Site 466
Results of analyses of 33 samples (including five analytical duplicates) from Hole 466 are given in Table 7 and plotted versus sub-bottom depth in Figure 8 . Because of the abundance of chert below about 84 meters sub-bottom, the only lithologic units that could be adequately sampled in Hole 466 were Unit IA and the top of Unit IB. Both units consist mainly of white nannofossil ooze. Unit IA contains higher concentrations of impurities, as indicated by common gray and brown zones and higher concentrations of siliceous microfossils, clay, zeolites, hematite, and volcanic glass (as observed in smear slides), relative to nannofossil oozes from Unit IB and those from Sites 463 and 465 (see lithologic descriptions in site chapters, this volume).
Most samples from Unit IA contain between 70 and 90% CaCO 3 , whereas all samples from Unit IB contain more than 90% CaCO 3 .
Higher concentrations of impurities in Unit IA are further reflected by higher and more-variable concentrations of most elements. Summary statistics of element concentrations in nannofossil ooze and chalk from Sites 463, 465, and 466 are presented in Table 8 and plotted in Figure 9 . Higher concentrations of most elements in ooze from Hole 466 are evident from Table  8 ; differences are most noticeable for Fe, Na, Ti, Co, Cu, Mn, Mo, Ni, V, and Zr.
Unit II consists of olive-gray chalk and limestone containing up to 8.1% organic carbon; these are equivalent to the organic-carbon-rich, olive laminated limestone of Unit II, Hole 465A. Unfortunately, recovery of the rocks in Unit II was so poor that not enough samples could be collected to characterize the geochemistry of this unit. 
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Note: Analyses were by X-ray fluorescence (xrf), semiquantitative optical emission spectroscopy (S), or atomic absorption (aa); analytical values for Mg and Na by atomic absorption were corrected for interstitial sea water (swc; see text for method of correction). Note: Analyses were by X-ray fluorescence (xrf), semiquantitative optical emission spectroscopy (S), or atomic absorption (aa); analytical values for Mg and Na by atomic absorption were corrected for interstitial sea water (swc; see text for method of correction). Letter designations following intervals are: g, sample of gray, massive limestone from Lithologic Unit II; ol, sample of olivine, laminated limestone from Lithologic Unit II. (Table 6) . Bars indicate observed ranges of element concentrations (Table 6) . A dash at the lower end of a bar indicates that the lowest concentration of the element was below the limit of detection. (Table 8) . Bars indicate observed ranges of element concentrations (Table 8) . A dash at the lower end of a bar indicates that the lowest concentration of the element was below the limit of detection. 
